Crystal structure of the nucleosome core particle at 16 A resolution.
The crystal structure of the nucleosome core particle has been studied by neutron diffraction to a resolution of 16 A. By using H2O/D2O solvent contrast variation, the structures of the DNA and histone core were analysed separately. The DNA, as seen at this resolution, forms a super-helix of pitch 25.8 A, radius 42.1 A and 1.8 turns in length. The histone core itself is approximately helical and follows the DNA along the inside of the super-helix, giving the nucleosome core particle an overall 2-fold axis of symmetry. Four regions can be distinguished in the protein density, which we interpret as dimers of histones within the octameric core. The dimers have been assigned on the basis of other evidence as being of two kinds, (H2A-H2B) and (H3-H4). Because solvent contrast variation can distinguish between hydrophobic and hydrophilic regions in the protein density, our results suggest that the interface between the monomers of each dimer is probably quite hydrophobic in character, while the interaction between dimers is weaker and/or more hydrophilic. The protein is in contact with most of the DNA and there are some regions where it may penetrate between the turns of the super-helix. In particular, the tetramer (H4-H3)-(H3-H4) is in close contact with the central part of the DNA, but significant contacts are seen also between the histones H3 and the extremities of the super-helix, thus explaining the stability of a nucleosome-like particle depleted of H2A and H2B. Significant departures from the molecular 2-fold axis of symmetry occur in the relative arrangements of the two (H2A-H2B) dimers.